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The study of the chemistry of transactinide elements (Z > 104) is atopic of great interest
of current nuclear chemistry research. The chemical systems that can be used to study
these elements are limited by their short half-lives and the small production rates of
atoms per minute or even atoms per week. Until recently, the chemistry used had to
separate the element of interest from all the other unwanted nuclear reaction products,
e.g. transfer products. Using the Berkeley Gas-filled Separator as a physical preseparator
allows us to concentrate on systems that are selective between the members of the group
of interest, because al other interfering products and the beam are being suppressed by
the BGS. We are developing suitable extraction systems for the study of element 105,
dubnium. For this purpose we have studied the extraction of niobium and tantalum, the
lighter homologs of dubnium, with different organophosphorous compounds from
mineral acids.

We have focused on the use of two organophosphorous compounds: Di-2-ethylhexyl
hydrogen phosphate (HDEHP) and di-2-ethylhexyl hydrogen phosphate (BEHP). By
varying the concentration of the minera acid, hydrogen ion or complexing agent, it is
possible to follow the growth of ionic species for the lighter homologues. At low metal
concentrations used in our studies (~10™° M), the chemistry of the group V elements is
not affected by formation of polymers. This leads to behavior that is different than what
IS seen in macroscopic systems. In our studies, niobium and tantalum show different
chemical behavior at high hydrochloric acid (HCI) concentrations and low hydrogen
ion/high chloride ion concentrations when extracted by HDEHP and the BEHP. In
addition, extraction studies show that tantalum continues to form extractable cationic or
neutral complexes at HCl concentrations above 9 M, where the formation of anionic
species should be favored. Further work is being performed to understand the formation
of species and the role of the complexing agent and hydrogen ion concentration in the
extraction of the homologues.
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